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REMARKS 

Claims 1-20 are noW present in this application, with new 
claims 11-20 being added by the present Preliminary Amendment. 
It should be noted that the amendments to original claims 1-10 
of the present application are non-narrowing amendments, made 
solely to place the claims in proper form for U.S. practice 
and not to overcome any prior art or for any other statutory 
considerations. For example, amendments have been made to 
broaden the claims; remove reference numerals in the claims; 
remove/ change any phrases unique to European practice; remove 
multiple dependencies in the claims; and to place claims in a 
more recognizable U.S. form, including the use of the 
transitional phrase "comprising" as well as the phrase 
"wherein" . Other such non-narrowing amendments include 

placing apparatus -type claims (setting forth elements in 
separate paragraphs) in a more recognizable U.S. form. Again, 
all amendments are non-narrowing and have been made solely to 
place the claims in proper form for U.S. practice and not to 
overcome any prior art or for any other statutory 
considerations . 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, 
an early indication of the allowability of each of claims 1-20 
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in connection with the present application is earnestly 
solicited. 

Should there be any outstanding matters that need to be 
resolved in the present application, the Examiner is 
respectfully requested to contact Donald J. Daley at the 
telephone number of the undersigned below, 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 08-0750 for any 
additional fees required under 37 C.F.R. § 1.16 or under 37 
C.F.R. § 1.17; particularly, extension of time fees. 



Respectfully submitted. 



HARNESS, DICKEY & PIERCE, P.L.C. 




P.O. Box 8910 
Reston, Virginia 20195 
(703) 668-8000 



DJD/bof 
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Doocription 

SUBSTITUTE SPECIFICATION 



ARRANGEMENT having COMPRISING A IiOW-_VOLTAGE POWER 
broakor SWITCH A ND A SWITCHING GAS DAMPE Ry whioh io 
PROVIDED WITH A boaring CARRIER ELEMEN T AND USED FOR y 
£o£-THE LOW-_VOLTAGE POWER broolco r SWITCH 

[0001] This application is the national phase under 35 
U.S.C. § 371 of PCT International Application No, 
PCT/DE2003/002882 which has an International filing 
date of August 28, 2 003, which designated the United 
States of America and which claims priority on German 
Patent Application number DE 202 15 343.6 filed 
September 30, 2002, the entire contents of which are 
hereby incorporated herein by reference. 

Field of the Invention 

[0002] The invention generally relates to the field of 
electrical switches and can be used when designing a 
switching gas damper for low- voltage power circuit 
breakers (switches) , in particular for low-voltage 
power circuit b reakers which can be inserted in low- 
voltage switchgear assemblies. 

Background of the Invention 

[0003] A ir-break low-voltage power circuit b reakers 
require for operation an arc-quenching device in order 
to cause switching arcs which occur to be cjuenched 
without impairing the power circuit b reaker itself and 
adjacent parts of the assembly or other modules. On the 
other hand, there is the risk of the hot and thus 
ionized arc gases causing electrical flashovers, 
injuring operating personnel or causing other damage. 
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[0004] It is known, , on the one hand, to provide arc- 
quenching chaitibers which accommodate the arc to be 
quenched and are designed for the temperature and 
pressure of the switching gases occurring. In order in 
particular applications of low-voltage power circuit 
breakers, for example when they are installed in 
tightly restricted areas, to achieve further cooling 
and final ionization of the switching gases, it is 
known, in addition to the arc-quenching chamber, to 
provide a switching gas damper which is arranged in the 
flow path of the switching gases, downstream of the 
quenching chamber . 

[0005] DE 35 41 514 C2 proposes, for this purpose, 
arranging an attachment on the arc-quenching chamber 
which accommodates a number of perforated inserts, 
these _inserts being, for example, sheets provided with 
closely adjacent perforations or sections of a wire 
fabric . 

[0006] A similar switching gas damper is known from 
US 6,248,971 Bl , in accordance with which perforated 
plates are likewise provided. 

[0007] A further switching gas damper is known from 
DE 298 07 119 Ul . However, instead of the plates or 
instead of a wire fabric, in this case parallel webs 
are provided which are arranged such that they are 
offset . 

[0008] D E 19 54 066 A has disclosed an arrangement 
having a low- voltage power circuit b reaker and a 
switching gas damper, which is provided with a bearing 
element, for the low- voltage power circuit b reaker- — ±¥i 

whiGh_ . Here, the switching gas damper is arranged 

above an open arc-quenching chamber of the low-voltage 
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power circuit b reaker and has at least one inlet 
opening for switchijig gases and at least one outlet 
opening for damped or completely ionized switching 
gases-;^ — aa d. Further, in which the bearing element can 
be fixed on a housing accommodating the low-voltage 
power circuit breaker above the arc -quenching chamber 
and forms at least one accommodating area for a flow 
element which builds up a flow resistance for the 
switching gases, the bearing element forming the at 
least one inlet opening. However, the solution is very 
space-intensive . 

[0009] A less space-intensive solution is given by 
EP 0 437 151 Al . In this case, the switching gas damper 
is arranged on a switchgear cell, which accommodates 
the power circuit b reaker, immediately adjacent to the 
arc-quenching chamber. The switching gas damper 
Gompriooo includes an integral housing having openings 
on its upper side. The housing interior is divided into 
two regions by means of a perforated plate. Such a 
design is unfavorable in terms of manufacturing. In 
addition, the_— housing interior is only accessible once 
the entire switching gas damper has been removed from 
the switchgear assembly. 

SUMMARY OF THE INVENTION 

[0010] An embodiment of ^ the invention -arS — baaed — e» 
thc includes an object of providing a switching gas 
damper of the generic type which is characterized by a 
simple and compact design and which does not increase 
the blowout space provided (expansion space above the 
arc chamber) . 

[0011] An^ fei^ object io m ay be achieved according to an 
embodiment of the invention by a switching gas damper 
having the f caturco mentioned in claim 1 . The fact that 
the at least one accommodating area can be closed by at 
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least one closure element which fixes the at least one 
flow element, .and .the fact that the at least one 
closure element forms the at least one outlet opening 
advantageously means that the flow element can be 
fitted on the switching gas damper in a simple manner 
and precautions can be taken for safe damping and 
complete ionization of the switching gases in a very 
narrow space. 

[0012] The bearing element of the switching gas damper 
and thus the switching gas damper as a whole is 
preferably fixed on a withdrawable part rack for the 
power circuit breaker. Th ia mcano — that us , the switching 
gas damper is formed and can be arranged independently 
of the low-voltage power circuit b reaker and 
independently of the shape of the internal area of a 
switchgear cell above the withdrawable part rack. To 
this extent/ the physical shape and physical size can 
be adapted in a simple manner to different withdrawable 
part racks or to different low- voltage power circuit 
breakers, and' possibly to different quenching chambers 
of low-voltage power circuit b reakers. However, it is 
not necessary to adapt the switchgear cells of 
switchgear cabinets or switchgear assemblies. The 
switching gas damper according to an embodiment of the 
invention is thus characterized by having a high degree 
of flexibility as regards its design and its 
arrangement . 

[0013] One preferred refinement of an embodiment of the 
invention provides for the accommodating area for the 
flow element to be formed by a trough- like depression 
in the bearing element. Thia — advantagcoualy moana — that 
As such, the height of the bearing element (physical 
height) can also at the same time be utilized for the 
arrangement of the flow element, with the result that 
the switching gas damper as a whole is characterized by 
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a very flat design. Furthermore, the trough-like 
depression at . the . same time serves the purpose of 
positioning the at least one flow element in a 
positionally accurate manner, with the result that 
operation is prevented from being impaired by the flow 
elements being displaced or being positioned 
incorrectly. 

[0014] In particular, it is further preferred if a base 
of the trough- like depression, whilst forming an at 
least partially peripheral retaining web, at the same 
time forms the inlet opening for the switching gases 
into the switching gas damper. This ensures that there 
is a good flow onto the at least one flow element and, 
at the same time, its positioning in the accommodating 
area (trough-like depression) is not impaired. 

[0015] One further preferred refinement of an 
embodiment of the invention provides for the at least 
one flow element to be formed by steel wire nets which 
are preferably arranged in layers. This makes it 
possible to achieve a flow element which corresponds to 
the requirements using the smallest possible amount of 
space by mQana w ay of the steel wire nets-? — wi th t . T he 
result is that, despite the small physical area taken 
up by the switching gas damper as a whole, effective 
damping and complete ionization of the switching gases 
is ensured. 

[0016] One preferred refinement of an embodiment of the 
invention also provides for the bearing element to form 
a number, which corresponds to the number of switching 
poles of the low- voltage power circuit b reaker, of 
accommodating areas for flow elements. This makes it 
possible to assign a dedicated switching gas damper to 
each switching pole, it being possible for said 
switching gas dampers to be integrated as a common, 
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compact component in the low- voltage switchgear 
assembly. 

[0017 ] Furthermore , one preferred refinement of an 
embodiment of the invention provides for the bearing 
element to have, on its side facing the arc-quenching 
chamber, at least one groove- like depression which 
preferably passes peripherally around the inlet 
openings for the switching gases. These at least one, 
preferably two or more, depressions, which in 
particular also cross over one another, result in an 
increase in the size of the leakage paths, with the 
result that, even after the bearing element has been 
blackened, for example in the event of a short-circuit 
disconnection, sufficient dielectric strength remains 
between the poles of the switching gas damper. 

[0018] In addition, an untrue gas labyrinth is created 

for the switching gas — which^ This forms a flow 

resistance for the switching gases, with the result 
that paid the switching gases are thus reliably fed to 
the at least one inlet opening in a switching gas 
damper. The arrangement of additional splitters, 
possibly requiring additional physical space, or the 
like is thus not necessary. 

[0017] — Further, — prof erred — rcf incmcnto — — fehe — invention 

rooult from fetie other f cQturco mentioned ifi fei=ie 

□ubclaima . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The invention will be explained in more detail 
below in an exemplary example embodiment with reference 
to the associated drawings, in which: 

figure 1 shows a perspective view of an arrangement 
which Gompriooa — includes a withdrawable part 
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rack, which is provided with a switching gas 
dampejr, and a withdrawn low-voltage power 
circuit b reaker; 

figure 2 shows an exploded illustration of a switching 
gas damper, and 

figures 3a to 3d show different views of the switching 
gas damper . 

DETAILED DESCRIPTION OF THE EXAMPLE EMBODIMENTS 

[0020] Figure 1 shows a withdrawable part rack denoted 
10 and a low-voltage power circuit b reaker denoted 1. 
By moano way of the withdrawable part rack 10, the low- 
voltage power circuit b reaker 1 can be introduced into 
a switchgear cell (not shown) of a low-voltage 
switchgear cabinet or a low- voltage switchgear 
assembly- The low-voltage power circuit b reaker itself 
is not completely shown, since its design and operation 
are generally known. 

[0020] A switching gas damper which is as a whole 
denoted 12 is assigned to the arc-quenching chambers 2 
of the low-voltage power circuit b reaker 1. The 
switching gas damper 12 is in this case arranged above 
the arc-quenching chambers, to be precise immediately 
adjacent to aaid — the arc-quenching chambers such that 
outlet openings 5 of the arc-quenching chambers 2 face 
the switching gas damper. The switching gas damper 12 
itself is connected in a force-fitting manner to side 
walls 3, 4 of the withdrawable part rack 10 by moano 
way of fixing elements 14, which can be formed, 

[0021] for example, by screw connections, latching 
connections or the like. 



[0022] Figure 2 shows an exploded illustration of the 
switching gas damper 12 . The switching gas damper 12 
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compriooo — includes a bearing element 16, by mcano — e# 
which the switching gas damper 12 is fixed to the 
withdrawable part rack 10 using the fixing elements 14, 
The switching gas damper 12 can be positioned by mcano 
use of spacer elements 18. By selecting the size, in 
particular the height of the spacer elements 18, it is 
possible to space the switching gas damper 12, in this 
case in particular the underside 2 0 of the switching 
gas damper 12, from the arc-quenching chamber of the 
low- voltage power circuit breaker. This spacing is 
selected to be as small as possible and is, for 
example, approximately 1 mm. 

[0023] The bearing element 16 is made of, for example, 
hardboard or a duroplast material . 

[0024] The bearing element 16 has three apertures 22 . 
The apertures 22 form inlet openings 24 for the 
switching gases emerging from the arc-quenching chamber 
on the underside 20 of the bearing element 16. The 
inlet openings 24 are delimited by an edge-side web 26. 
The web 26 is formed such that it passes peripherally 
around the edge of the apertures 22, in accordance with 
the embodiment illustrated. This results in trough-like 
depressions 2 8 being formed within the bearing element 
16. At their base, the trough-like depressions 28 are 
thus delimited by the web 26 and the inlet openings 24. 

[0025] — In accordance with further embodiments, in each 
case one web 2 6 can be provided-? — #. F or example, in 
can be provided only on opposing narrow sides or long 
sides. It is also possible to form the web 26 such that 
it is not continuous, but to form it from tooth-like 

projections — or the like which are arranged such that 

they are spaced apart from one another. This makes it 
possible to increase 

[0025] the size of the effective inlet opening 24 
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without increasing the size of the apertures 22. 

[0026] Essentially two-dimensional flow elements 30 are 
introduced into the trough-like depressions 28. The 
flow elements 30 are formed, for example, by steel wire 
nets. They can be formed in one layer or else in a 
plurality of layers. The steel wire nets may be folded 
in meandering fashion and introduced into the trough- 
like depressions 28 as a block. In place of the steel 
wire nets, other flow elements may also be introduced, 
for example perforated plates, mat elements or the 
like . 

[0027] The height of the flow elements 30 corresponds 
to the height of the trough-like depressions 28. This 
moano — that us, the flow elements 30 lie within the 
trough- like depression 28 on the webs 2 6 and that their 
surface is essentially flush with the surface of the 
bearing element 16. 

[0028] The switching gas damper 12 also compriaoo 
includes closure elements 32, which can be connected in 
a force-fitting manner to the bearing element 16 by 
means — way of fixing elements 34, for example screws. 
The flow elements 3 0 are fixed in the trough- like 
depressions 28 by means of the closure elements 32. The 
closure elements 32 have apertures 36, which may be in 
the form of, for example, slots (as illustrated) , 
holes, elongate holes or the like. All of the areas of 
the apertures 3 6 of a closure element 32 thus form the 
outlet opening for the switching gases from the 
switching gas damper 12. 

[0030] — It becomes clear from the explanations relating 
to figure 2 that the switching gas damper 12 as a whole 
has a very compact design which, in particular, 
requires a low installation height. The switching gas 

9 



New PCT National Phase Application 
Docket NO. 32860-000854/US 

damper 12 can thus also be 

[0029] integrated in low-voltage switchgear asserttolies, 
in particular in withdrawable part racks for low- 
voltage power circuit b reakers, which have only a 
limited amount of installation space available. 

[0030] in accordance with the c^ccmplary example 

embodiment illustrated, the switching gas damper 12 
forms three flow paths for the switching gases, for 
example for a three-pole low-voltage power circuit 
breaker. In accordance with further c. .cmplary exart^ 
embodiments, the number of flow paths can vary. It is 
thus conceivable even to provide a flow path for a 

multi-pole low- voltage power circuit ^breaker. 

correspondingly, the number of apertures 22 and flow 
elements 30 and closure elements 32 would be reduced. 

[0031] F igure 3 shows once again different views of the 
switching gas damper 12, figure 3a showing a side view, 
figure 3b a view from below, figure 3c a front view, 
and figure 3d a plan view. Identical parts to those in 
the previous figures are provided with identical 
reference numerals and are not explained again. 

[0032] The very compact, in particular flat design of 
the switching gas damper 12 can again be seen in this 
illustration. 

[0033] A S is shown, in particular, in the view from 
below in figure 3b, groove-like depressions 38 are 
provided on the underside 20 of the bearing element 16 
and surround the inlet opening 24. In accordance with 
the cJLcmplary exaxigle_embodiment shown, two depressions 
38, which are arranged parallel to one another, are 
provided in the longitudinal extent of the switching 
gas damper 12 and three depressions 38, which are 
arranged parallel to one another, are provided m the 
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transverse extent of the switching gas damper 12 , 

« • 

[0034] These depressions thus_— cross over one another. 
These groove-like depressions 38 increase the size of 
the leakage paths, with the result that, even after the 
bearing element has been blackened, for example in the 
event of short-circuit disconnections, sufficient 
dielectric strength remains between the poles of the 
switching gas damper. In addition, an untrue gas 
labyrinth for the switching gases emerging from the 
arc-quenching chambers of the low-voltage power breaker 
is formed for the switching gas. The depressions 38 
thus form a flow resistance for the switching gases and 
thus form almost guiding elements for the switching 
gases, with the result that said switching gases can 
flow into the respectively assigned inlet opening 24. 

[0035] Example embodiments being thus described, it 
will be obvious that the same may be varied in many 
ways , Such variations are not to be regarded as a 
departure from the spirit and scope of the present 
invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be 
included within the scope of the following claims. 
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